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NOVELTY - A solid high polymer electrolyte consists of a 
perfluorosulfonic acid film. 

DETAILED DESCRIPTION - The perfluorosulfonic acid film is formed of 
repeating units of (A) and (8) of formula (I). 

The ratio of the rejDeatIng unit (A) to the repeating unit (B), 
(A)/(B), is 1.5-10. 

USE - A proton conductive fuel cell is used in an electric car, 
household thermoelectricity supply. 

ADVANTAGE - The perfluorosulfonic acid film has 3 units of CF2 at 
its side chain. The result produces a proton conductive fuel cell 
having high energy efficiency at lower costs. A cell is easily 
assembled and retains its performance for a long period of time. The 
irriide acid structure of the crosslinking high polymer electrolyte has a 
two-unit structure. The result provides the Imide acid with high acid 
strength, and decrieases internal electrical resistance by decreasing 
over-voltage. 
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(57) [Abstract] 

[Problen^ In addition to fact that production cost is cheap, ene 
rgy eflBciency is higji,the assenfcly of cell being easy, long-term 
maintenance is possible perfbrmance,the novel proton- 
conducting fiiel cell is offered 

[Means of Solution] As sohd polymeric electrolyte, it has struct 
ure, side chain - 0(C F2)3 SQ3 H, perfluoro sulfonic acid 
menliraneisused Inaddition,crosslinked polymer electrolyte 
which possesses inide add ofnext kind ofitructure as electrode 
catalyst coating agent, is used 
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-SO»CF2CF!CO-N-S02CF2CF2CO- 



[Qienical Fomula 1] 



H 



-SO»CF2CFaCO-N-COCFaCFaSOj- 



H 



SOsCFjCFVSO»-N-SOaCF»CFaSOs- 
I 

- H 



§ ( A ) is <fc t/; ( B ) (D y jg L f^ft $ nfc / 7 □ 



(A) -(CF2CF2)- 

(B) -(CFaCF)- 

I 

0(CF2)sS0aH 
(rr.T?. m^i&L^&.m<D^mA)/{B)=l. 5-10) 



[aaimCs)] 

[aaim 1] Solid polymeric electrolyte, is perfluoro sulfonic aci 
dinmiffanewliichisfornBdwithrq)eatiimtof(A) and 
(B)wliich is shown in Fomula ( 1) proton-conductii^ fiid cell 

[Chemical Fomula 1] 
(1) 



[Qaiml] Electrode catalyst coating agent, stated in Claim 1 
winch is a CTOsslinked polymer electrolyte wiiich is shown with 
General Fomula (2) fomula proton-conducting fijel cell 
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^^^^^ [Chemical Foniula 2] 

~(X-N)p-" (2) 
I 

Y 

(ZZVy Xtt-COCFaCFaSOa-, - S O 2 C F 2 C F 2 C 0-*fclt 
-SO2CF2CF2SO2- ; YllH4fctt2ffi£i±(D^JSJ]^^ ; pr±2JJJl±(D 



[0 00 ^] 

[0002] 

-(CF2CF2)k-(CF2CF)i- (3) 

CFa 
I 



[Description of the Invaition] 
[0001] 

[Technological Field of Invention] This invention regards prot 
on-conducting fuel cell v^ch is used for electric car and for 
theone for thermoelectric conbined supply for household etc. 

[0002] 

[Prior Art] Uitil recently, perfluoro sulfonic acid fihnvAich is s 
hovm with general fonmla (3) as solid polynmc 
electrolytewirich controls perfornBnce of proton-conducting 
fiiel cell, was used 

[Oienical Fonmla 3] 



(OCF2CF),0<CF2)aSOsH 



(a) KEITH PRATER, "THE RENAISSANCE OF THE SOLID PO 
LYMER FUEL CELL"Jounal of Power Souces. 29 (1990)23 
9-250 

(b) EUROPIAN PATENT SPECIFICATION 0289869 B1 



Because among above-mentioned perfluoro sulfonic add film, t 
hose of q=0 can makethe ion exchange capacity larger than 
those of q=l, proton-conducting fuel cell which uses thislowers 
internal electrical resistance, vJbat can make energy eflSciency 
hi^ is disclosed in thebelow^mentioned literature. 

(A) KH TUP RATER,"THE RENAISSANCE OF THE SOUD P 
OLYMERFUELCELL"Jounal of Power Souces^9(1990)239- 
250 

(B) EUROPIAN PATENT SpecIFICATION 0289869 Bl 

[0003] There is a electrode catalyst coating agpnt, as elenmt o 
f another wiiich controls perfommceof proton-conducting fijel 
cell, but those wtoch disperse portion of hi^ ion exchange 
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mmE^\^<X*ti>t0tLX. ^m¥^ 1-7 9 
6 9^Zga7^$tLTl^4o 



I 



(4) 



capacity ofthe perfluoro sulfonic acid polyriKr vMch is shown 
with Fomiila (3), to nixed solvent of ( lower fatty alcohol + 
water) areusually used for this objective . Vis-a-vis this, 
crosslinked polymer electrolyte v*ich contains inide acid group 
which is shown withthe general forrrula (4), flirtherrrDre has 
been disclosed ion exchange capacity in Japan Unexamined 
Patent Publication Hei 1 1 - 7969 as itcan make hi^ can rrake 
overvoltage low. 

[Chemical Formula 4] 



Y 



[0 0 0 4] Lf)^LtS:f)<h. ZtliOVt^ttmiZlt^O 
(a)±ia(D(3)ST*, -f:*->3c»#S*S<T**S q = 



Cib5] C F2=C FO(C F2)2S O2F (5) 



[0 0 0 5] U.S.P.4.358.412T*SS7F$tiri^'5cJ:9C. 
±U(5)^OM^RWit. PX h(7)igl^^PP^>^^ :7P 



[0004] But, next kind of deficiency exists in these Prior Art . 

(A) With above-martioned Fornula (3), perfluoro sulfonic acid 
film of q=0 which can makethe ion exchange capacity hi^ 
copolymerizes perfluoro vinyl ether monomer wtoch is shown . - 
with tetrafluoroetl^eneand Formula (5), filmformation after 
doing l^olysis does and is produced 

[Chemical Fomula 5] C F2 =CFO(C F2)2 SQ2 F (5) 

[0005] As disclosed with US Patent 4,358,412, riDnomer of ab 
ove-mentioned Fomula (5) i^oduced making use of chloro 
pentafluoro propylene oxide whose cost is high, by 
thefoUowdng reactioa 
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CF2C1 



[Oietiical Fomula 6\ 

CFiCl 



FSOiCF2COF + CF-CF2 



L 



I 

o 



FS02(CF2)20CFCOF 



CFjCI 

' I 

FSOj(CF2)20CFCOF 



FS02(CF2)20CF = CFi 



[0 0 0 6] w<DJSf5iIfel^r, i-<D$l^'^+■y■7 
anzfndL'>:t-^V--( i^^^mr^t. mfLlt. U.S. 
P. 3. 560. 568, U. S. P. 4. 329. 435^l::IHic$ ^^T^,^•^) J: o 



[0006] At tune of this reacting, wtei hexafluoropropylene oxi 
de vhxe cost is cheapis used, as stated in for exanple US 
Patent 3,560^68, US Patent 4,329,435 etc, perfluoro vinyl 
ether monomer is not acquired, withthe vinyiccMwersionstq) 
as desaiptioa below cyclic sulfone forms. 



[lb 7] 



CFi 



[Chenical Fomula 7] 
CF, 



F SOzCFiCOF + CF-CFs 



CFi 



FS03(CF2)20CFCOF 



FS02(CF2)20CFCOF 



CFi 



r (CF2)20CF 



tIfoT, ±I2(3)jC1? q = 0{0/<-7PP;^;U*>ei» 
I*, iijifSHT'n:^ ^•(0?Sl^^'PP'O^7PP:^Pt^ 



Therefore, perfluoro sulfonic acid film of q=0 iiust use chloro 
penta fluoro propylene oxide wliose cost i^gh with 
production step with above-mentioned Fomula (3), also 
production cost ofthe protonrconducting fiiel cell wdiich uses 
thisfihnrises. 



[0007] (b)U.S.P.3,560,568 (ziSeSHr l,^■5 J: 



[0007] (B) As stated in US Patent 3,560,568 , as for cyclization 
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[its} 

--CFaCF^- + CFa=CF 



reaction ^ch description aboveis done as description below 
with mechanism occurring even uiiencopolymerizing not to be 
only a production step of monomer, due to condition ,there are 
times vAen it causes chain transfer. As a result, molecular 
wei^t of copolymer wttch is acquired not tobe a satisfactory, 
mechanical strength of perfluoro sulfonic acid fibn decreasing, 
it becomes diflBcult tomaintain assenbly and performance of 
cell of proton-condiK:ting fijel cell \\Wchuses this in long period. 
Because such phenonenon is easy to happen extent whose ratio 
of theperfluoro vin>4 ether monomer for tetrafluoroethyiene is 
many, while keeping mechanical strength, making use ofthe 
monomer of Formula (5), there is a limit in making ion 
exchange capacity hi^ 

[Chemical Fomula 8] 



I 



0(CF2)zS0aF 



'-CF2CF2CF2-CF • 
I 

0(CFa)2S08F 

I 

--CFaCFtCFa-CF— SOa n 



O (CF2)a -J 



+ F 



[0008] (c)±ffi(4)iCT*^F$n4S«g«^^tt« 

n\t. ^:t>5cm#l* (3)S<75/<-::?ppx;U7t^>^ 

1 -7 9 6 9fc|He*tiTl>?)cfc7(ts iS/^-7PPX 

^UtN>Kl(!:|5]i:Si|E4T*fe§FS02CF2 COF^Sit 



[0008] (Q Qosslinked polymer electrolyte wdrich is shown with 
above-mentioned Formula (4) can make the ion exchange 
capacity larger than perfluoro sulfonic acid film of Formula (3) 
nuch- But, as stated in Japan Uhexamined Patent Publication 
Hei 1 1 - 7969, because as said perfluoro sulfonic acid fibnF 
SQ2CF2 COFwiiichisthe same starting material is used for 
production, as description below structureof inide acid groip 
only 1 unit includes CF2 of electron withdrawing, addityofN- 
H is not strong excessively. Because of that, inprovement 
effect ofelectrical conductivity for conventional method there 
is a deficiencythat cannot be made large. 
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-S02-CF2-C0-N'-SO2-CF2-CO- 
I 

H 



[Chemical Fomula 9] 



S02-CF2-CO-N-CO-CF2~S02-- 
H 



[0009]. 



[0 0 10] 

So 



Ut^ 0] 



(A) --(CF2CF2)- 

(B) -(CF2CF)- 



(1) 



[0009] 

[ProblenB to be Solved by the Invention] It designates that as f 
or this invention, in addition to fact that the production cost is 
cheap, energy efficiency is hi^assenbly of cell beingeasy, 
can maintain performance over longpmod,oflFers proton- 
conducting fiiel cell as theobjective. 

[0010] 

[Means to Solve the Problems] In order to achieve above-menti 
oned objective, proton-conducting fiiel cell of this 
inventionhas used perfluoro sulfonic acid merahrane which is 
formed with repeat unit of (A) and (B)which is shown in 
Fomiila ( 1) as solid polymeric electrolyte. 

[Chemical Fomula 10] 



0(CF2)2S08H 
(r^T, »!9igU^<fc«C(DJfc«t(A)/(B)=l. 5-10) 



[001 1] *fc, **0jcD::fp h>eSi2JS*4l7t!i<D 



[001 1] In addition, it is desirable to be a crosslinked polymer ele 
ctrolyte vMch is shown with General Fomula (2)fomxila as 
electrode catalyst coating agent of protonKXMiducting fijel cell 
of this invention 
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[lb 1 1 ] 



[Chemical Formula 1 1] 



-(X-N).- (2) 
I 

Y 

iZZ-X*, Xd-COCFaCFsSOi-, - SO2C FjC F»co-:*^«: 
-..S02CF2C.F*S02-, YftUt.'tit2m£k±<0'Stmm^, p ti2&.±<D 



Sfit ^ <fi < -r s c t ft< Ri r- & § , 



In addition to fact that as for protonrconducting fuel cell of this 
invention, production costis cheap, energy efficiency is hi^ 
assenijly of cell being easy, the performance can be naintained 
lengthy. Inaddition, it is possible electrode catalyst coveririg 
commodity to lower overvoltag^because those \^4iere nuntjo- 
ofunitsof CF2 ismai^areusedand, tomake internal 
resistance low. 



[0 0 12] 



[0012] 



( B) 0.1® y iS Lm<4t?«fiE $ 7 n D ;^;u >K 



[lb 12] 

(A) -(CF2CF,)- 

(B) -(CFaCF)- 



(1) 



[EnlxxiimBnt of Invention] As for proton-conducting ftiel cell 
of this invention, solid polymeric electrolyte, is perfluoro 
sulfonic acid menirane which is formedwith repeat unit of (A) 
and (B) which is shown with FoniLila (1). 

[Chemical Formda 12] 



0(CF2)3S03H 



-f:<->Sjft§g(me q^g$£jaiafli)= 1,000/ 
(100 (A) /(B) +328) 

[0 0 13] z<DmM0:fnh>&mmmnm7& 



Here, as for ratio (A) /(B) of nunfcer of rq)eat units, there is ge 
nerally arange of 1 .5 to 10, preferably 2 to 7, furthermore 
thereisarangeofthepreferably2.5to6. ion exchange 
opacity is di^layed with next formula. 

[NMicmatical Fomula 1] Ion exchange capacity (meq/g dry re 
sm)=l,000/(100 (A)/(B) +328) 

[0013] In addition, regarding proton-conducting fuel cell of this 
invention, it is desirablefor crosslinked polymer electrolyte 
which is shown with General Fomula (2) as electrode catalyst 
coating agent to use. 
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[1b1 3] 



'{X-N)p- 



[Chenical Formula 13] 
(2) 



(rc:T\ Xj4-COCF2CF2SOi-', -SOzCFaCFaCO-^fctt 
-SO8CF.CF2SO2- ; Y\tH±tcti2m&i±(D^MI^^ p\t2Sl±(0 

mm) 



[00 1 4 ] U. S. P. 4. 329. 435 fCfBKSnT J: ^ 

7 :7 p □ b > t ( 6 ) iCT*7F ^ tii>/<-:? p p t*-;i/ 

, PP h 'j "^D px^ b>. ^^"tf-^PP^^Pbf 

. /<"PPPT;u+;^e.i:.;ux-Tr;i.^(^)|gH^y7- 



[ib14] C F2=C F O (C F2)3S 



(6) 



[0 0 15] U. S. p. 4. 329. 435 fZcfctLl^. (6)iCT*^* 

n ^ ±fBco / ^ - 7 p p e XVI.X - X ;u»M{*^ . cfc 



[0014] As stated in us Patent 4,329,435 , perflijoro sulfonic aci 
dfilmvAich is used with thisinventioncopolymerizesperfluoro 
vin>d ether monomer wWch is shovvn with tetrafluoroethylene 
and Formula (6),the filmformation after doing, hydrolysis does 
inthicknessof 10to300 mandisproduced At time of 
copolymerization, it is possible also to add 
chlorotrifluoroethylene , hexafluoroprop^dene , perfluoroalltyl 
vtt^ ether or other third monomer. 

[Chemical Fomula 14] C F2 =CFO(C F2)3 SQ2 F (6) 

Because as for above-mentioned perfluoro vin>d ether monomer, 
CF2 1 unit is maryin comparison with monomer winch is 
shown with Fomula (5), cyclization reactionat tinte of 
copolymerization winch d^cription above isdone not to 
happen, while mechanical strength is maintained be able to 
actualizethe hi^ ion exchange capacity, you can measure 
inprovement of energy efficiency of the proton-conducting 
ftielcell. In addition because mechanical strength of film is large, 
asserrblyofthe cell being easy, maintenance of performance 
which crosses long periodis possible. 

[0015] According to US Patent 4,329,435 , above-mentioned p 
erfluoro vinyl ether monomer which is shown withthe Fomula 
(6) is produced by next kind of reaction. 
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[<b15] 

CF3 
I 

F SO»CF2CF2COF + CF~CF» 



[Oienical Foimila 15] 
CFs 
I 

FS02(CF2)» OCFCOF 



CF, 

- ■ I 
F S02(CF2)3 OCFCOF 



FSO2{CF2)»0CF = CF, 



[00 1 6] *56Bfll=j3l^X, (1)a-^***tl»*l^ 

O2C F2C F2CO FXliC I SO2C F2C F2SO2C I 
*^?>. 1 -7 9 6 9(zIEil$turl^S<Dt|g« 



In case of above-mentioned perfluoro vin^d ether niDnomer, be 
caiiseCF2 1 unit ismore than aiDnomervdiich is shown with 
Fomula (5), naking use of thehexafluoropropylene oxide 
whose cost is cheap, cyclization reaction with vinyl 
conversionstep does not occur. Therefore, as sohd polymeric 
electrolyte, it uses perfluoro sulfonic acid film which is shown 
with the Fomula (1), production cost can nake also proton- 
conducting fiiel cell vAich, low. 

[0016] Reg3rding to this invention, among copolymer which ar 
e shown with the Formula (1), ion exchange capacity being too 
higfi, to disperse portion which moldingit is not possible in fibn 
to ( lower fatty alcohol + water), it is possible to use asthe 
electrode catalyst coating agpnt. But, crosslinked polymer 
electrolyte which is shown in Fornula (2), be able to actualize 
therruch higfi ion exchange capacity, because electrical 
conductivity is raised and overvoltagp can be madesmall, it is 
desirable, said crosslinked polymer electrolyte, that as above- 
mmtioned perfluoro sulfonic add menhrane fi-omF SQ2 C F2 
CF2C0F ortheQ SQ2CF2CF2 SQzQ v^chissame 
starting material, it is stated in Japan Uiexanined Patait 
Publication Hei 1 1 - 7969, is producedwith same method , 
following way. . Substitution to polyvalent metal of Hatcanis 2 
to 30%. 
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f'lt 1 6 ] [Oieirical Fomula 16] 

FSOiCFeCF^COF 4-LiN(SiMej)8 - -(X-N),- 
C 1 S02CF2CF2SOsC 1 i 



-(X-N),-. - -(X-N).- 

I I 
Li H 



L i 



-{X-N),- 

I 

Y 



[0 0 17] ±EOlg*8SF«'^E»af*, (4)a®Si«l 



-(X-N),- 



[0017] As for above-mentioned crosslinked polyma- electrolyte, 
vi)sa it compares with crosslinked polymer electrolyte ofthe 
Fonnjla (4), as description below because construction of imide 
acid groip the2 unit it includes C F2 of electron withdrawing, 
acid strength of N - H to bestrong effect which ailarges 
electrical conductivity is considerable. 



^ ^ [Chemical Fonnila 17] 

-sb2CF2CF2CO-N-SOzCF2CF2CO~ 



H 

-SOzCFzCFzCO-N-COCFzCFzSOa- 

I 

-S02CF2CF2S02-N-S02CF2CF8S02- 

I 

H 

[0 0 18] *56S^©:fP h>eSSJ»3|!4«Jl!l-e^ffl-r [0018] Youusewithprotoivconductingfuelcellofthisinventi 
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U.S. p. 4. 329, 435 iztmoy^}^ 

C2H5S N a-l-CF2CF2+(CH30)2CO 
1 

C2H5S C F2O F2CO2C H3 

I C I 2 



on, F SQ2 C F2 C F2 OOF \^liich is a cormDn starting 
materialof solid polymeric electrolyte and electrode catalyst 
coating agpnt is produced with method of thebelow-mentioned 
any. 

It stated in US Patent 4,329,435 method 
[Qiemical Fomiila 18] 

C2 HsSNa + C F2 C F2 + (CH3 0)2C0 



C2H5SCF2CF2OQ2CH3 
02 



/Ho O 



C I S CF2C F2CO2CH3 

I C ( 2 

C I SO2C F2C F2CO2CH3 

I N a O 



aSCF2CF2 0Q2CH3 

dl /H2O 

aSQ2CF2CF2C]Q2CH3 
NaOH 



N a SO3C F2C F2CO2N a 

1 PCI 



5 /POC I 3 



C I SOgC F2C F2COC I 



N a F 



/sul forane 

FSO2CF2CF2COF 

[0 0 19] 

S O2Q2 + C F2C F2 + MCN 

i 

QSO2C F2C F2CN 



1 



O4 or H3PO4 



H2S 



QSO2C F2C F2CO2H 

i SF, 



NaSQ3CF2CF2 0Q2Na 

pcis/poas 
asQ2CF2CF2Coa 

NaF/sulforane 
FSQ2CF2CF2COF 

[0019] 

[Chemical Formula 19] 

SQ2Q2 + CF2CF2 + MCN 

QSQ2CF2CF2CN 

H2SO orHsPO 

QSQ2CF2CF2CQ2H 
SF4/MF 
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/M F 

FSO2 C F2 C F2 CO F 

[0 0 2 0] 
[^b2 0] 

AS02M + CF2CF2 +D2C0 

1 

AS02C F2C F2COD 

HSO3C F2C F2C02H^ 

I S F4 

FSO2CF2C FgCOF 

(CZT?AliOM, R, NR2*fc[*NH2. RI^CI- 
C5 07}l^)U^ttzit 

yQn7.}lt^>mmits U. S. p. 4, 329. 434 IzUB^tlX 
l^^^OlZ, Th57PDX^U>i (7) Sr*^**t 

[<b2 1] 

CF2=CFO(CF2)3S02R (7) 
Coo 2 1 ] 

<#%1Jy 1 >U, S. p. 4. 329. 435 OmMm 1 izUl\ F S 
02CF2CF2COFS^jSLfco C^ft^ifeS. U. S. P 



FSQ2 CF2 CF2 CDF 
(Here as for Q as for halogen ,M alkali metal ion ) 



[0020] 

[Oienical Formula 20] 

ASQ2M+CF2CF2 +D2CX) 



ASQ2CF2CF2OOD 

After alkali hydrolysis, acidadditio 

n 

HSQ3CF2CF2CQ2H 
SF4 

FSQ2CF2CF2OOF 

(Here as for Aasfor OM ,R,N R2 or NH2 ,Ralkyl groip of CI 
toC5 or 

As for ally] group JVl same as description above, as for D haloge 
norOIQ 

Furthermore, also it is possible with this invention, perfluoro su 
Ifonic acid film wdiich youuse as solid polymeric electrolyte, as 
stated in LB Patent 4,329,434 , to copolymerize fluorination 
viiiyl ethen\iiich is shown with tetrafluoroethylene and 
Fomiila(7), filmformation after doing,the hydrolysis to do 
and to produce. 

[Chemical Fonmla 21] 

C F2 KFO(C F2)3 SQ2 R (7) 

(Here, as for R description above same) 

[0021] 

[Working Example(s)] Reference Example and Working Exam 
pie are shown next, this invention is ejq)lainedfiirthermore in 
detail, but range of this invention is not something whichis 
limited in these. 

<Reference Exanple 1 > hi accordance with Working Example 
1 of US Patent 4,329,435 , F SQ2 C F2 C F2 COF was 
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.4.329.435 (D^mm 2 lz'4tl\ ^^^y anzfa[z\^> 

+ K<h^)S$1^T. FS02(CF2)30CF(CF 
3)C0F^^#f:„ MIC. U. S. P. 4. 329, 435 ommmsiz 

7PPe^;ux-T;u*S«; : fs OgCc F2)30C f = 



[0022] <##ffiJ2>#%<?n T-^/iELfcFS02( 
C F2 )'30CF = CF2 U. S. P. 4. 329, 435 Ommm 

0" c0^nTx\ T h^>ppx^u>,bfta^$# 

1 . 2 (me q/g$S;jg61Bi)0/^-:7PPXJU*>iSJg 



synthesized TWs conpoimd, in accordance with Workiiig 
Exanple 2 of US Patent 4,329,435 , reacting withthe 
hexafluoropropylene oxide, it acquired F SQ2 (C 
F2)30CF(CF3)CDF. FurtheniDre, following to Working 
E^canple 3 of US Patent 4,329,435 , themHl decorrposition it 
did the said conpound on sodium carbonate, acquired perfluoro 
vinyl ether monomer :F SQ2 (C F2)3C)CF<: F2. 

[0022] <Reference Example 2> It designated water as solvent F 
SQ2(CF2)30CF=CF2 wttch is synthesizedwith Reference 
Exanple 1, with WorkingExanple4andsamemethod of US 
Patent 4,329,435 , as the catalyst under condition of pressure 5 
atmosphere , polymerization tenperature 40 °C of 
tetraflucM-oettylene, it copolymerized withthe 
tetrafluoroethylene making use of perfluoro octanoic acid 
ammoniumas redox catalyst , eniilsifier of anmonium 
persulfate - sodiumhydrogpn sulfite, in filmof thickness 
1 00 m fonrulation after doing, hydrolysisdoing copolytrEr 
v^ch is acquired, with alkali, ion exchange capacity 
acquiredthe perfluoro sulfonic acid fibnof 1 .2(rrEq/g dry resin). 



[0 0 2 3] <#%0!]3>##0IJ1 T•^#b^^fc FSO 
zCFgCFjCOF^, *#gB¥l 1 -7 9 6 9<Dmmm^ 

^mmmiimzo zom^A^mmmw^Mx^HmizMK 



[0 0 2 4] <mmm^>4om^%0&^mmm± 

r^-x h$i0iJL/i. 2 0 0^ 

U->$-ffllxT, T^'jf- h7:7PPX5^U'><Dv 
-h±fC^^Lfc^> 10 0° C-eKJiLTttSSEv- h 

(owz^%U2xmhtifz/^-yoa7s)U7is>mm^i^ 

mVHmizLXlti^, ISO** C, EEA5 0kg/c 
Ijs If * 400S^P>(7)*-H-C><7PXS, tK'Jt^K 

^yonn^iyiyoi^^mzmmLfz^. 340" cr* 
im^mizm^^^. mmizymiST.. mitmiz^^^^ 

otztZbs 1. 0 A^cm2 0BS5tg(zfclNT. 



[0023] <Reference Example 3> It designated tetrahydrofiirana 
s solvent F SQ2CF2CF2 CDF wtech is acquired withthe 
Reference Exanple 1, with Working Example 1 and same 
method of Japan Unexammed Patent Publication Hei 11- 
7969, reacted with the lithiumbis (trimethylsilyl) amide and . 
acquired polymeric electrolyte. It changed this polynmc 
electrolyte into H fcMm with sulfuric acid, fiirthermorereacted 
with magnesium acetate, it acquired crosslinked polymer 
electrolyte vAere hydrogpn atomofapproximately 10 % of 
imide add group is substituted to magpesiumatom 

[0024] <Working Example 1> Inplatinumcatalyst-bearingcarb 
on of 40 wei^t %, 5 wei^t % ethanol solution of crosslinked 
polymer electrolyte which is acquiredwith Reference Example 3, 
in order for wei^ ratio of platinum catalyst and aosslinked 
polymer electrolyte tobecome 2: 1 , it added, dispersed to 
uniformand mamfacturedthe paste. After applying this paste 
on sheet of poly tetrafluoroethylene making use of thescreen 
of 200 mesh, drying with 100 ""Q it acquired catalyst sheet. It 
feced and adjusted catalyst layer of 2 catalyst sheet, hot press 
after doing,peeling poly tetrafluoroeth>dene sheet of both 
surfaceswithscissorsand 150 °C, pressure 50 kg^cm2 withthe 
hydrochloric acid with perfluoro sulfonic acid fihn which at that 
time is acquired with Reference Example 2as H form, it 
produced fihnelectrode joint. On one hand, after soaking 
carbon cloth of thickness 400 nicron, in dispersion of the poly 
tetrafluoroethylene, sintering was done with 340 ""C, catalyst 
layer si5)port was produced When it laminated these fihn 
electrode joint and catalyst layer support, installed in fiiel cell 
unit cell test apparatus,in fiiel in hydtogpn gas and oxidant it 
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[002 5] <^mmz>^^m^^i'^^mmLx. 
X. mc^i^x^^iLiimm^'iiotztz^. i. o a 



[0 0 2 6] <l:tStfin >§IJS^J1 (Zfcl>T. /i-yu 
P7.;U7tx>ffiSi:Lr. >r:t->5cft#g/i<0. 91(me 

q/gK:«ffiSi)"e.. Ii«*^3!»<1 7 5 (/mCD-t-Z^-fPt-VlK 
Du Pen ttti?)^fflL>. ^i^^^:^W.mnOi-tt>^)\Z 

^To/c^d^, 1. 0 A/cm'z (^DmggffiJglcfcl^T 
, -tr^l^tb^EEIiO. . 4 5 VT*feofco 

[0027] 

jioc F20*iiiiaA<3 tt^5^#^cD^il$i:-^)y^-:7pp 

xi^<m^x. tomi^§:mrmnx^i>o *fc> mm 
Mm^mmtLxmi^hmmM^^f-mmnit. ^^m 



did unit cell test of characteristics with the arribient pressure , 
cell teirperature 70 °C making use of air, cell output voltage 
was 071V indegreeofcurrent honey of 1.0 A/cnG . 

[0025] <Working Exanple 2> Adjusting copolymerization con 
dition, you obtained copolymer wiere ion exchange capacity is 
hi^ inconparison with Reference Exanple 2 dispersed to 
nixed solvent of ( isopropyl alcohol + water). This using in 
place of ethanol solution of crosslinked polymer electrolyte, it 
operated in sameway as Working Exanple 1, produced 
catalyst sheet. N4aking use ofthis catalyst sheet, when it 
assenbled test cell in same wayas Working Exanple 1 , 
£q)praised unit cell with same condition, cell output voltage was 
the0.65V in current density of 1.0 A/cnC . 

[0026] <Conparative Exanple 1> In Working Exanple 1 , as 
perfluoro sulfonic acid fibr\ ion exchange capacity being 0. 
91(meq/gdryresin), thicknessmakinguseofNafionfibn 
(DuPont si^jplied) of 1 75 m, in place of crosslinked polymer 
electrolyte, whensinilar unit cell appraisal was done making use 
of solution whichdisperses Nafion polymer to ( isopropyl 
alcohol + water) nixed solvent, cell output voltagp was 0.45 V 
in thecurrent density of 1.0 A/cn£ . 

[0027] 

[EfiFects of the Invention] ProtonKxmducting fuel cell of this in 
vention in order perfluoro sulfonic acid fihn which takes 
specificvalue, number of units of C F2 of side chain 3 to use, as 
solid polymeric electrolytethe production cost to be cheap in 
addition to fact that energy efficiency is hi^the assenfcly of 
cell being easy, long-termmaintenance can do performance. In 
addition, as for aosslinked polymer electrolyte vAich it uses as 
electrode catalyst coating agent, because thestructure of inide 
add has C F2 of 2 unit, acid strength of inide acidis strong, 
overvoltage is lowered and effect >^di makes internal 
electrical resistancelowis large. 
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(74)f^A 100105371 














(54) mmomi 







(57) [g^] 

-SO1CF2CF1C0-N- 
I 

H 



I..- 

[-fki] 

•SOiCFjCFjCO- 



-SO.CFaCF»CO-N-COCF«CF»SO.- 



H 



-SO2CF2CF*SO»-N-S0jCFiCF2S0i- 



H 



!(2) 000-268834 (P2000-26JL8 



I mm 1 J mwm^^MMMijK ( i ) f^t* $ii uti] 

(A) -(CFjCFa)- (1) 

(B) -(CF2CF)- 



©(CFOsSOaH 

(rr-C, l§^«9 5gumffi^(OJtW:(A)/'(B) = l. 5~10) 



[fl«Il2] 

. " -(X-N)p- 

I 

Y 



Ut2] 



(2) 



Xtt-COCF2CF2S02-, -S0»CF2C F2CO-t;it« 

-SO2CF2CF2SO2- ; Ym±iti±2msi±<D^mm^ ; ptt2jji±<D 



[0002] 

(3) 

CF. 



{0001] 

-(CFjCF8)»-(CF8CF)i 



(OCFaCF),0(CF»)iSOsH 



IMicOJ-^-yaaxjlitiymmiOP^^ q=-0coi>c0Jiq 
= i<r>i,<r)i:^>!:^y^&msti:iz^<X'^l<^T. z 

(a) KEITH PRATER, "THE RENAISSANCE OF THE SOLID POL 
YMER FUEL CELL"Jounal of Power Souces.29(1990)239- 

250 

( b ) EUROPI AN PATENT SPECI FI CATION 0289869 Bl 

[ 0 0 0 3 ] rn h yBmmmnmmmi:m,-th 



i-5— otOSSt LX.m 
iWtti. (3)5^-C'S^§n.|>A- 

<X'^. '^ME^iSiKX'^ lh<7)tLX . I^mi 1- 

7 9 69i,zm^^^tLX\.^l. 

Ut4] 



!(3) 000-268834 (P2000-26JL8 



-{Z-N),- (4) 
I 

Y 

(ZZ-V. ZI4-COCF.SOi-*fctt:-SO.CF.CO- 



[ 0 0 0 4 ] L*? i^ji)<t>. ztiti>cr,^mmiz\tm 

(a)±E<:0(3)ST\ •<:ty2$cJt^S^^%<T-^l. q 
= Qc7);N--7Qnx;P*ySg]l{i:. xh^7nax^^ 

CF2CI 
I 

FS02CF2COF + CF-CF2 



C-fliS] CF2 = CFO(CF2)2S02F (5) 
[0005] U.S.P.4,358.412-Cm$iXTV^|, J: a 

CFsCl 
I 

FS02(CF2)sOCFCOF 



CF2CI 
I 



FS02(CF2)20CFCOF 

[0 0 06] ZcoRmiziiX^X ^ 3Xh<7)^i,->'v^-t7 
norotW:t^-^^ ¥iimt^t. Mlli. U.S. 
P.3.560,568, U.S.P.4,329,435^(CiB^$^XTV>«. J: 5 

CF3 
I 

F SOjCFjCOF + CF-CFj 

CFa 
I 

FS03(CFa)20CFCOF 



FS02(CF2)jOCF = CF2 

3. 

CFj 

I 

FS02(CF2)tOCFCOF 



CFa 

I 

- (CF2)20CF 
—SOi 



!(4) 000-268834 (P2 0 0 0-2 6JL8 



[0 0 07] (b)U.S.P.3.560,568 tci^li$^^•n;^|, J: 

~CF»CF» • + CF»=:CF 

... ... I 



Zt^mmiiZ^j:^, Zobtzm^ii. rh^^oaxf- 



0(CF»)2S0aF 



~CF2CFiCF.-CF r 



I 



0(CF,),S02F 



'CFaCF«CF.-CF— SO* -i 



I 



O (CP,), J 



+ F 



[00 08] (c)±ia{4)5eT-*$ill.§?fgif^^^«g| 

1-7969 tia«i$ fiT V ^ !> J: a , 7 D ox 

-S02-CF*-C0-N- 

I 

H 



Ut9] 

SO»-CF»-CO- 



-S02-CF2-CO-N-CO-CF2-SO»- 
I 

H 



[0009] 
[00 10] 



fff^kLT. (l)5etS^$ixS(A)fcJ:l^(B)(7)Mii5ji 
I.. 

[-fklO] 



1 



!(5) 000-268834 (P2000-26JL8 

(A) -(CF.CFO- (1) 

(B) -(CF»CF)- 

I 

0(CFa)iSOaH 
Cir-C. ift!JiSLl^{t«©lttt(A)/(B) = l. 5~10) 

[0011] tfz. ^^m(r>rn h yi^^mmmcD ^"fmrnnx-h^ztrnt 

-(X-N).- (2) 
I 

Y 

(ZZ-Xf\ Xfl-COCF,CF,SO,-, -S02CF,CF,C0-*fett 
-SO^CFaCF.SO.-, YtiU^itti2m£k±0>-^mm^, p ti2&.±<0 

mm 



i^a5!£fiis-ffi< t s c: t immx'h^ . 

[0012] 

(A) -(CFeCFj)- 

(B) -(CFsCF)- 



(1) 



0(CF»)3S03H 



5~1 0<7)IEHt$,'), ff^L<{i2~7. SEt»SL 

-(X-N)p- 
I 



[0 0 14] U.S.P.4,329,435 tCiBiJ$itTV^|> j; 3 

h 5 7 D DXf- 1/ y t ( 6 ) stTSSni) A*- 7 n D h':::. 

;l/X-r;l/MI*:Srfta^L. 1 0~3 0 0/zm£7))f $ 

T, ^'nDh"j70oxf-l^>', '\dE-9-7no7'ntlx' 



(100(A)/(B)+328) 

[ 0 0 1 3 ] zffm!^<Druvymmmmm 
izami. wmm'mmbLx-w:M2)x^7r^^ti 

(2) 



-S-^.Ja-ri)C:i;ti±i*i>. 

C^kl4] CF2 = CF0(CF2)3S02F (6) 



Y 

xii-cocFzCFaSO,-, -so^cf^cfjCO 

-S0*CFsCF2S0t- ; Y«:H*fc{4 2ffitil±(JDA;iIS^; 



!(6) 000-268834 (P2000-26JL8 



mmzwLimmnmmx'h h . 

CF« 
I 

FS02CF»CFaC0F + CF-CF» 

I 

O 



[00 1 53 U.S.P.4.329,435 \Z^i\Xi. (6)5^T'5^$ 
[^bl 5] 

CF, 

I 

-* F S02(CF2). OCFCOF 



. ■ CFs 
I 

FS02(C"F2)3 OCFCOF 

[0016] ^^BJtfcV^T. ( 1 )i^T'^$ill.*a^ 

#«o(*i, ^^y^m&ifmm^'xm^izmx'^^j:^^ 
mt:(m.mmTf\^^-/\^+7i<.)iz^fiiL. w&m 

FSO2CF2CF1COF +L i 
C 1 S02CF2CF2S02C 1 



-(X-N),- -» -(X-N),- 



L i H 



[0017] ±ieco^<®i«^i-^mfli^{i. (4)5t<7)^ig 

<^«5i*««^iS?Hf«OCF2^2»{a-S-tf/>:ft, N-H 



— FS02(CF2)30CF = CF» 

(i . iieo^- 1- 7 o n y BEM i: isl 1 1^^'*) & F 
SOjCFaCFzCOFXiiC 1 SO2CF2CF2SO2 

c 1 i-i^. mm¥i i-7 9 69i.zfm^tLX\>'^$,<r>t 

N(SiMei)2 -(X-N).- 

I 

L i 

- -(X-N)»- 
I 

Y 

I 

-(X-N),- 



utn: 



!(7) 000-268834 (P2000-26JL8 



-SOaCF2CF2CO-N-S02CF2CF2CO 



H 



-S02CF2CF2CO-N-COCF2CF2S02- 

-. ... .1 

H 

-S02CF2CF2S02-N-S02CF2CF2S02- 

I 

H 

[0018] *^B^c7)rD h yimm^nmrnx-mt mxwk^tih . 
mwm^'FmmMt9mmimm<i<7)^mmMX' a)u.s.p.4,329.435 {zsm<r)-:m 

CzHsSNa + CFjCFa + CCHsOzCO 
1 

CjHsSCFjCFjCOjCHa 

i C Ij 

C 1 SCFzCFjCOjCHa 

i C l2 /Hz O 

C 1 SOjCFjCFjCOjCHj 

i NaOH 
NaSOaCFzCFzCOjNa 

I PCI5/POCI3 
C 1 SOzCFjCFjCOC 1 

i NaF/s u 1 f o r a n e 

FSO2CF2CF2COF 
[00 19] litl9] 
® SO2Q2 + CF2CF2 + MCN 

I 

QS02CF2CF2CN 

i H2SO4 or H3PO4 

QSOjCFzCFzCOzH 

1 SF, /MF 

FSO2 CF2 CF2 COF 

Ut20] 

[0020] 

(3) ASO2M + CF2CF2 +D2CO 

i 

ASO2CF2CF2COD 



!(8) 000-268834 (P2000-26JL8 



i 

HSO3CF2CF2CO2H 
I 

FSO2CF2CF2COF 



{ZZX'AI,iOM, R, NRaS^LiiNHz , R(iCl ~C5 (DT}\^^JVmtt:i± 



^mx\ mi^m^mfmi: Lxmm-ti>j-<- 

yavxjlt^ymmi. U.S. P.4, 329, 434 lCi5f!§aT 

mm ixwtth:i t isimx'hh. 

Ut2 1 ] 

CF2 = CFO-(CF2)3S02R (7) 

{zzx'. Rmatm) 

[0021] 

<##M1>U.S.P.4,329,435 (Dmmmil,zm\ FS 
OzCFjCFzCOF^^^UvI. ZCDit^^. U.S. 
P.4,329,435 <^mnm2l,Z^\,\ ^^■^yvaru\::u 

y:tJf-!f-f Ft^m^iirT, FS02(CF2)3 0CF(C 

Fs)coFintz, mz. U.S. P.4. 329, 435 (ommms 

-7nnh'-;i.x— f;l.#Sft: FS02(CF2)30C 

F = CF 2i:%fz. 

[0022] <##01J 2 >##M 1 T-^fiSi L3t F S O 
2(CF2 )30CF = CF2 i:. U.S.P.4. 329,435 eoHM 

4 0' Cco^ftTT'. rh^^onxf-^yfcitgi^^ 

imtm. T;i^^vx'mmmLx. ^^y^sm-M. 

[0023] <##M 3 >##0lJ 1 t1f /iit^c F S O 
2CF2CF2COFS:, i^gg^l 1 - 7 9 6 9 <0||itflJ 
1 i:|SI«'5r:^rffi(cJ:0. xh^t Fo77>'S:?Mfc 
L , U f - A h*;:?. ( h y ij ;U) 7 5 K t S« § Hi- 

(0^1 0%C7)7}<3UI^*i-7/:t-.v'^AlIi^llim$fL;t 

[0024] <mmmi >4 o e^fit^sEjn^;* 

- t;>{c, ##W3Ti#'oiifc^ifS:j>^w«o 5a 



T'^-XhSrPISLit. C<O'<-;^F5:2 0 0>-yva 
<7);:^^'J-y$-ffli/iT. '■l^'JTh77onxf-^ycr)x 
-h±tM?[iL?tf|J. 10 0' Cfl2^LTS4«x-h 
S-^it. 2tJcO)!i!tji>'-h<o)StJgJi2-|*]*H^^^p-ti:. -e 
<7)ratc##f^j 2 Tif <i>fL;t 7 Dnx;u* yitffi^iS 
ItTHStUTfi^;^. 15 0- C, E:>j5 0kg/c 

^r, )I$4 0 0 5^'Dy(7);i^-,tcy^DX^, jKUrh 
7 7tiaa:i-uyffi^mmzimUzm. 3 4 0° Cf 

1. 0 A/cm2 c^mSSSJttCfeV^T, 

[0025] <^^j 2 >fta-^^ft^ps LT . m 

W2J;')t^5l-y^JiSl;<:oSv^Sa^«5^ff, {>fy 
7-nt;i.T;Wa-;H-7k)OiR^»Ct««tiLfc. Ciii 



zff)mmi^-h^m^^x. mmmi tnmzmm-ttui: 
0. bbvx'h-itz. ■ 

[0026] <imm 1 >mmm i tctjv^T , a- 7n 

x^Xfi-tsymMt Lx . ^y3^m§ft**o . 9 1 (m 

eq/giejifflll)T\ e^*n 7 5/imC0:h7-f;ty 

ii(D u p o n t ttK) ^mw m^mj^'f-mmMcoith 
ykm-^mmizji^m^ttzm-mm^^x . mm<^^-t)i' 

W\Mi'nr>titZb. 1. 0 A/cm2 COm^!^S.I,Z 

fev^T, -ir;i/ai:'3B£E{i0. ASVX'h-ot:. 
[0027] 

[f&BJ05»«] *f6H^c07-Dhyfs^ffi^4«?tiI{i. fiij 
i[cO C F 2 mmit)^ 3t\^o ift^Offl 5r i: I. 7 n 

±xm^x\ ^m^^mmmx'^h. ttz. m 

Kc0^ji*^'2m{a<7)CF2$r*t- -^SHKc^K 
5i«*%<. jilESrTtfl*lSIJ«^St&ffi<tl>«!l« 



!(9) 000-268834 (P2000~26JL8 

Fi^-M^^) 4F071 AA27 AA30 AA64 AA75 AA78 

AE22 AH15 BCOl BC02 BC17 
4J002 BD151 BP031 BQOOl EV176 

EV236 GQOO GQ02 
5G301 CA30 CDOl 
5H026 AA06 BB04 CX05 EE19 



